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(54) Drum type washing machine 

(57) Drum type washing machine including a tub of 
plastic having a wall for holding washing water therein 
and mounting a driving part thereon, a drum rotatably 
arranged inside of the tub, a shaft passed through the 
tub and connected to the drum fortransmission of a driv- 
ing power from a motorto the drum, at least one bearing 
for supporting the shaft, a bearing housing having a 
bearing supporting part formed as a sleeve, and a stator 
fastening part extended in a radial direction from the 
bearing supporting part, wherein both of the bearing 
supporting part and the stator fastening part are inserted 
in a tub rear wall, while stator fastening holes in the sta- 
torfastening part are exposed, a rotor engaged to a rear 
end part of the shaft to form the motor together with the 
stator, and the stator mounted on the stator fastening 
part of the bearing housing with fastening members on 
an inner side of the rotorto form the motor together with 
the rotor, wherein the stator includes an annular helical 
type core having multiple layers formed by winding a 
steel plate having tooth portions and a base part in a 
helix starting from a bottom layer to a top layer, an insu- 
lator having the helical type core encapsulated therein, 
a coil wound on the tooth portions, and fastening parts 
formed as a unit with the insulator, having fastening 
holes projected toward an inside of the helical type core 
for fastening the stator to the bearing housing, thereby 
reducing a weight of required material, simplifying an as- 



sembly process, and assure stable mounting of the sta- 
tor on the tub. 

FIG. 5 
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Description 

[0001] The present invention relates to drum type 
washing machines, and more particularly, to an im- 
proved structure of a driving part of a direct drive type 
drum type washing machinewhich employs an outer ro- 
tor type brushless DC motor. 

[0002] In general, a drum type washing washes laun- 
dry by using a friction force between a drum rotated by 
a driving power of a motor and the laundry in a detergent 
with washing water. The laundry is introduced into the 
drum, and is washed with little damage, and little entan- 
gling. The action has pounding, and rubbing washing 
effects. 

[0003] In a prior drum type washing machines, there 
are an indirect drive type in which the driving power of 
the motor is transmitted to the drum through a belt 
wound on a motor pulley and a drum pulley indirectly, 
and a direct drive type in which the brushless DC motor 
is connected to the drum directly, to transmit the driving 
power of the motor to the drum, directly. 
[0004] Machines in which the driving power of the mo- 
tor is transmitted to the drum, not directly, but indirectly 
using a motor pulley and a drum pulley, lose energy loss 
and create noise in the course of power transmission. 
[0005] Hence, there is a trend increasingly to use di- 
rect drive type drum type washing machines with brush- 
less d.c. motors, as these address the problems of the 
indirect drive type drum type washing machines. A prior 
direct drive type drum type washing machine will be de- 
scribed with reference to FIG. 1 . briefly. FIG. 1 illustrates 
a longitudinal section of a related art drum type washing 
machine. Referring to FIG. 1 , a prior drum type washing 
machine is provided with a tub 2 mounted inside of a 
cabinet 1 , and a drum 3 rotatably mounted centrally in- 
side the tub 2. There is a motor in rear of the tub 2, 
wherein a stator 6 is fixed to a rear wall of the tub, and 
a rotor 5 surrounds the stator 6, and is connected to the 
drum 3 with a shaft passed through the tub. 
[0006] There is also a metallic tub supporter between 
a tub rear wall and the stator having a shape almost the 
same with an outer shape of the tub rear wall. The sup- 
porter is fixed to the tub rear wall in fastening the stator 
for supporting a load of the stator, and maintaining con- 
centricity of the stator. 

[0007] A door 21 is mounted on a front part of the cab- 
inet 1 , and a gasket 22 is disposed between the door 21 
and the tub 2. 

[0008] A hanging spring 23 is disposed between an 
inside surface of an upper part of the cabinet 1 . and an 
upper part of an outside circumferential surface of the 
tub 2, and a friction damper 24 is disposed between the 
inside surface of a lower part of the cabinet 1, and a 
lower part of the outside circumferential surface of the 
tub 2. 

[0009] FIG. 2 illustrates a perspective outside view of 
the stator in FIG. 1 , and FIG. 3 illustrates a perspective 
view of a sectional type core SC applied to the stator in 



FIG. 2. 

[0010] In prior method for fabricating the stator core, 
a sheet of metal plate is pressed to form a core unit hav- 
ing tooth portions 1 51 , a base part 1 50, and a round part 
5 500 opposite to the tooth portions 1 51 for forming fas- 
tening hole 500a therein. The core units are stacked to 
form a core unit assembly, and the core unit assemblies 
are connected to each other in a circumferential direc- 
tion, to complete fabrication of the stator core, called the 
sectional type core SC. 

[0011] The round part provides the fastening hole 
500a for fixing the stator 6 to the rear wall of the tub, and 
enduring a fastening force of a bolt. 
[0012] However, the method for fabricating the stator 
6 by means of the sectional type cores SC has, not only 
a complicated fabrication process, but also much wast- 
age of material. 

[0013] Therefore, even if a helical type core HC is fa- 
vourable, in which a sheet of steel plate having the tooth 
portions 151 and the base part 150 is stacked turning in 
a helix, since it is required to bend the sheet of metal 
punched out in a form of a band into the helix, the helical 
type core has a drawback in that the round part for fixing 
the stator to the tub can not be formed on an inner side 
of the core. 

[0014] This is because, if the round part 500 is formed 
on the inner side of the core in fabrication of the helical 
core HC, a large width of the core at a part having the 
round part formed thereon impedes bending of the core. 
Therefore, currently, a stator structure is required, in 
which a function the same with the round part of the sec- 
tional type core SC is made to be carried out, not by the 
core itself, but by other part, for employing the helical 
type core HC. 

[0015] For reference, a reason why it is important to 
secure an adequate rigidity of the round part having the 
fastening hole formed in for fixing the stator to the tub 
is as follows. 

[0016] The washing machine that rotates the drum di- 
rectly by using the brushless d.c. motor has the stator 
mounted on a rear part of the tub, directly. In a case of 
the motor for a large capacity drum type washing ma- 
chine with more than 1 .5kg of stator net weight, and a 
spinning speed in a range of 600 - 2000 RPM, it is liable 
that a bolt fastened part of the stator 6 is broken due to 
the stator weight, vibration in the high speed rotation, 
and shaking and deformation of the rotor 5. 
[0017] Particularly, in a case of the drum type washing 
machine, in which the brushless d.c. motor is used, and 
the stator 6 is fixed to the tub rear wall, where an axis 
direction of the stator 6 is substantially parallel to 
ground, the vibration generated in operation of the 
washing machine causes intensive damage to the fas- 
tening part of the stator 6 to the tub rear wall. 
[0018] Thus, adequate rigidity of the round part hav- 
ing the fastening hole formed therein is very important 
in fixing the stator 6 to the tub. 
[0019] There is a trend to increase the capacity of 
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washing machines as the time goes by. Problems may 
arise in this, for example the tub to which the stator is 
fastened may be damaged if the stator has a weight 
more than 1 ,5kg when the axis of the stator is parallel 
to the ground. 

[0020] Therefore, in order to prevent occurrence of 
the damage, in the prior structure, in general a metal tub 
supporter is lined, when a process for fastening the tub 
supporter to the tub rear wall is required in addition to 
an assembly line. This reduces productivity. 
[0021] Accordingly, embodiments of the present in- 
vention may substantially obviate one or more of the 
problems due to limitations and disadvantages of the re- 
lated art. 

[0022] An object of embodiments of the present in- 
vention is to provide a drum type washing machine, 
which has an outer rotortype motor with a stator of which 
material and weight required for fabrication can be re- 
duced, fabrication of which can be simplified, and se- 
cure mounting of which on the tub is possible. 
[0023] Another object of embodiments of the present 
invention is to provide a drum type washing machine, in 
which a tub can sustain weight and vibration of a brush- 
less d.c. motor for a washing machine mounted on a tub 
wall directly, which motor has a net stator weight more 
than 1.5kg, and variable rotational speed of 0 - 2000 
RPM or over. 

[0024] Yet another object of embodiments of the 
present invention is to provide a drum type washing ma- 
chine, which can dispense with a tub supporter fasten- 
ing process from an assembly line, that can secure a 
supporting force of the tub rear wall to the stator, and 
simplifies an assembly process. 
[0025] A further object of embodiments of the present 
invention is to provide a drum type washing machine, 
which enables a service man to carry out maintenance 
in repair and replacement of components. 
[0026] According to one aspect of the invention there 
is provided a drum type washing machine having a tub 
of plastic having a wall for holding washing water therein 
and mounting a driving part thereon, a drum rotatably 
arranged inside of the tub, a shaft passed through the 
tub and connected to the drum fortransmission of a driv- 
ing power from a motorto the drum, at least one bearing 
for supporting the shaft, a bearing housing having a 
sleeve form of bearing supporting part, and a stator fas- 
tening part extended in a radial direction from the bear- 
ing supporting part, wherein both of the bearing support- 
ing part and the stator fastening part are inserted in a 
tub rear wall, while stator fastening holes in the stator 
fastening part are exposed, a rotor engaged to a rear 
end part of the shaft to form the motor together with the 
stator, and the stator mounted on the stator fastening 
part of the bearing housing with fastening members on 
an inner side of the rotorto form the motor together with 
the rotor, wherein the stator includes an annular helical 
type core having multiple layers formed by winding a 
steel plate having tooth portions and a base part in a 



helix starting from a bottom layer to a top layer, an insu- 
lator having the helical type core encapsulated therein, 
a coil wound on the tooth portions, and fastening parts 
formed as a unit with the insulator, having fastening 
5 holes projected toward an inside of the helical type core 
for fastening the stator to the bearing housing. 
In other aspect of the present invention, there is provid- 
ed a drum type washing machine including a tub of plas- 
tic having a wall for holding washing water therein and 
mounting a driving part thereon, a drum rotatably ar- 
ranged inside of the tub, a shaft passed through the tub 
and connected to the drum for transmission of a driving 
power from a motorto the drum, at least one bearing for 
supporting the shaft, a bearing housing having a sleeve 
form of bearing supporting part, and a stator fastening 
part extended in a radial direction from the bearing sup- 
porting part, wherein both of the bearing supporting part 
and the stator fastening part are inserted in a tub rear 
wall, while stator fastening holes in the stator fastening 
part are exposed, a rotor engaged to a rear end part of 
the shaft to form the motor together with the stator, and 
the stator mounted on the stator fastening part of the 
bearing housing with fastening members on an inner 
side of the rotorto form the motor together with the rotor, 
wherein the stator includes an annular helical type core 
having multiple layers formed by winding a steel plate 
having tooth portions and a base part in a helix starting 
from a bottom layer to a top layer, an insulator having 
the helical type core encapsulated therein, a coil wound 
on the tooth portions, and fastening parts formed as a 
unit with the insulator, having three or more than three 
fastening holes projected toward an inside of the helical 
type core forfastening the stator to the bearing housing. 
[0027] In another aspect of the present invention, 
there is provided a drum type washing machine includ- 
ing a tub of a plastic having a wall for holding washing 
water therein and mounting a driving part thereon a 
drum rotatably arranged inside of thetub, a shaft passed 
through thetub and connected to the drum fortransmis- 
sion of a driving power from a motorto the drum, at least 
one bearing for supporting the shaft, a bearing housing 
having a sleeve form of bearing supporting part inserted 
in the tub rear wall, and a stator fastening part formed 
as a unit with the bearing supporting part extended from 
the bearing supporting part exposed to an outside of the 
tub, with stator fastening holes formed in an exposed 
part of the stator fastening part, a rotor engaged to a 
rear end part of the shaft to form the motor together with 
the stator, and the stator mounted on the stator fastening 
part of the bearing housing with fastening members on 
an inner side of the rotorto form the motor together with 
the rotor, wherein the stator includes an annular helical 
type core having multiple layers formed by winding a 
steel plate having tooth portions and a base part in a 
helix starting from a bottom layer to atop layer, an insu- 
lator having the helical type core encapsulated therein, 
a coil wound on the tooth portions, and fastening parts 
formed as a unit with the insulator, having fastening 
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holes projected toward an inside of the helical type core 
for fastening the stator to the bearing housing. 
In further object of the present invention, there is pro- 
vided a drum type washing machine including a tub of 
a plastic having a wall for holding washing water therein 
and mounting a driving part thereon, a drum rotatably 
arranged inside of the tub, a shaft passed through the 
tub and connected to the drum for transmission of a driv- 
ing power from a motorto the drum, at least one bearing 
for supporting the shaft, a bearing housing having a 
sleeve form of bearing supporting part inserted in the 
tub rear wall, and a stator fastening part formed as a unit 
with the bearing supporting part extended in a radial di- 
rection from the bearing supporting part exposed to an 
outside of the tub, with stator fastening holes formed in 
an exposed part of the stator fastening part, a rotor en- 
gaged to a rear end part of the shaft to form the motor 
together with the stator, and the stator mounted on the 
stator fastening part of the bearing housing with fasten- 
ing members on an inner side of the rotor to form the 
motor together with the rotor, wherein the stator includes 
an annular helical type core having multiple layers 
formed by winding a steel plate having tooth portions 
and a base part in a helix starting from a bottom layer 
to atop layer, an insulator having the helical type core 
encapsulated therein, a coil wound on the tooth por- 
tions, and fastening parts formed as a unit with the in- 
sulator, having three or more than three fastening holes 
projected toward an inside of the helical type core for 
fastening the stator to the bearing housing. 
In still further object of the present invention, there is 
provided a drum type washing machine including a tub 
of plastic having a wall for holding washing water therein 
and mounting a driving part thereon, a drum rotatably 
arranged inside of the tub, a shaft passed through the 
tub and connected to the drum for transmission of a driv- 
ing power from a motorto the drum, at least one bearing 
for supporting the shaft, a bearing housing having a 
sleeve form of bearing supporting part, and a stator fas- 
tening part extended in a radial direction from the bear- 
ing supporting part, wherein both of the bearing support- 
ing part and the stator fastening part are inserted in a 
tub rear wall, while stator fastening holes in the stator 
fastening part are exposed, a rotor engaged to a rear 
end part of the shaft to form the motor together with the 
stator, and the stator mounted on the stator fastening 
part of the bearing housing with fastening members on 
an inner side of the rotor to form the motor together with 
the rotor. 

In yet further aspect of the present invention, there is 
provided a drum type washing machine including a tub 
of plastic having a wall for holding washing water therein 
and mounting a driving part thereon, a drum rotatably 
arranged inside of the tub, a shaft passed through the 
tub and connected to the drum for transmission of a driv- 
ing power from a motorto the drum, at least one bearing 
for supporting the shaft, a bearing housing having a 
sleeve form of bearing supporting part inserted in the 



tub rear wall, and astatorfastening part formed as a unit 
with the bearing supporting part extended in a radial di- 
rection from the bearing supporting part exposed to an 
outside of the tub, with stator fastening holes formed in 

5 an exposed part, a rotor engaged to a rear end part of 
the shaft to form the motor together with the stator; and 
the stator with a weight heavier than 1 .5kg mounted on 
the stator fastening part of the bearing housing with fas- 
tening members on an innerside of the rotorto form the 

10 motor together with the rotor. 

[0028] In still yet further aspect of the present inven- 
tion, there is provided a drum type washing machine in- 
cluding a tub having a wall for holding washing water 
therein and mounting a driving part thereon, and a 

15 sleeve form of bearing supporting part for supporting 
bearings, in which both the tub and the bearing support- 
ing part are formed as one unit, a drum rotatably ar- 
ranged inside of the tub, a shaft passed through the tub 
and connected to the drum for transmission of a driving 

20 power from a motor to the drum, at least one bearing 
inside of the bearing supporting part for supporting the 
shaft, a rotor engaged to a rear end part of the shaft to 
form the motor together with the stator, and the stator 
mounted onthetub on an innerside ofthe rotor and an 

25 outer side of the bearing supporting part with fastening 
members, wherein the stator includes an annular helical 
type core having multiple layers formed by winding a 
steel plate having tooth portions and base part in a helix 
starting from a bottom layer to a top layer, an insulator 

30 having the helical type core encapsulated therein , a coil 
wound onthetooth portions, and fastening parts formed 
as a unit with the insulator, having fastening holes pro- 
jected toward an inside of the helical type core for fas- 
tening the stator to the bearing housing. 

35 it is to be understood that both the foregoing description 
and the following detailed description of the present in- 
vention are exemplary and explanatory and are intend- 
ed to provide further explanation of the invention 
claimed. 

40 [0029] Exemplary embodiments of the invention will 
now be described by reference to the accompanying 
drawings, in which: 

FIG. 1 illustrates a schematic view through a longi- 
45 tudinal section of a prior direct drive, drum type 
washing machine; 

FIG. 2 illustrates a perspective view of a prior stator; 
FIG. 3 illustrates a perspective view of a sectional 
type core; 

50 FIG. 4 illustrates a schematic longitudinal section of 
a direct drive, drum type washing machine embod- 
ying the present invention; 
FIG. 5 illustrates an enlarged longitudinal sectional 
view of part 'A' in FIG. 4; 

55 FIG. 6 illustrates a cut away perspective view of a 
tub rear wall; 

FIG. 7 illustrates a perspective view of the unitary 
bracket and bearing housing in FIG. 5; 
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FIG. 8 illustrates a backside perspective view of 
FIG. 7; 

FIG. 9 illustrates a section across a line l-l in FIG. 7; 
FIG. 10 illustrates a perspective view of the stator 
in FIG. 5; 

FIG. 11 illustrates a perspective view of the helical 
type core in FIG. 1 0; 

FIG. 12A illustrates a plan view of key parts of the 
stator in FIG. 1 0, and FIG. 1 2B illustrates a perspec- 
tive view of key parts of the stator in FIG. 10; 
FIG. 13 illustrates a perspective view of a stator in 
a driving part of a drum type washing machine em- 
bodying the present invention; and 
FIG. 14 illustrates a longitudinal section of a drum 
type washing machine embodying the present in- 
vention. 

[0030] A drum type washing machine has a tub 2 for 
holding washing water inside of a cabinet 1 , with a wall 
for fixing a driving part thereto, a drum 3 inside of the 
tub 2, a shaft 4 connected to the drum 3 with a shaft for 
transmission of a driving powerfrom a motorto the drum 
3, and a bearing for supporting the shaft 4. In this em- 
bodiment the tub 2 is formed of a plastic, and includes 
a metal bearing housing 7 at a central part of a rear wall 
of the tub 2 both for supporting the bearings at both ends 
of an outside circumferential surface of the shaft 4 and 
fastening the stator 6. 

[0031] The bearing housing 7 is formed of an alumin- 
ium alloy and the like, and integrated with the tub rear 
wall by inserting the bearing housing 7 in a mold in an 
injection molding of the tub 2 of plastic. 
[0032] Referring to FIG. 5, the bearing housing 7 in- 
cludes a bearing supporting part 7a of a sleeve form for 
supporting the bearings, a stator fastening part 7b 
formed as a unit with the bearing supporting part 7a ex- 
tended form a rear end of the bearing supporting part 
7a in a radial direction, and stator fastening holes 700b 
in the stator fastening part 7b, wherein both the bearing 
supporting part 7a and the stator fastening part 7b are 
inserted in the tub 2 rear wall, when only the stator fas- 
tening holes 700b are exposed. 
[0033] Referring to FIGS. 7 and 8, the stator fastening 
part 7b, extended from the sleeve form of bearing sup- 
porting part 7a in the radial direction outwardly, includes 
stepped areas 70b-1 each having at least one step in 
the outward extension in a direction of the outward ex- 
tension, and flat areas 70b-2 each between adjacent 
stepped areas 70b-1 , wherein the stepped areas 70b-1 
and the flat areas 70b-2 are connected to each other, 
respectively. 

[0034] That is, the stator fastening part 7b includes 
the stepped areas 70b- 1 each having steps as the 
stepped area 70b-1 extends in an outward radial direc- 
tion, and flat areas 70b-2 between the stepped areas 
70b-1 , wherein each of the areas 70b-1 extended from 
an upper end of the bearing supporting part 7a in the 
outward radial direction is bent down at preset intervals 



as the stepped area 70b- 1 extends in the outward radial 
direction, and each of the areas 70b-2 connected to a 
lower end of the bearing housing 7 is flat. 
[0035] There is a resin stuffing groove 750a around 
5 the upper part of the bearing housing 7 for enhancing a 
bonding force with the tub 2 in the insert injection mold- 
ing. 

[0036] Referring to FIGS. 6 and 7, there is a position- 
ing hole 71 0b formed adjacent to a stator fastening hole 
700b of the stator fastening part 7b in correspondence 
to a positioning projection on the stator 6. 
[0037] Referring to FIG. 6, there is a boss 200 at a 
part of the tub rear wall opposite to each of the stator 
fastening holes 700b for preventing the stator fastening 
part 7b from coming into direct contact with the stator 6, 
thereby preventing an insulator of the stator 6 from being 
broken due to a fastening force applied thereto in mount- 
ing the stator 6. 

[0038] It is also preferable that the stator fastening 
part 7b has a circumferential rib 720b at a position 
spaced a distancefrom an axis of the bearing supporting 
part 7a for increasing a bonding force with the plastic in 
the injection molding of the tub 2. Though it is preferable 
that there are fastening bosses 70b each with a stator 
fastening hole 700b on the rib 720, it is not necessarily 
required to form the fastening holes 700b on the rib 
720b. 

[0039] In addition to this, there are circumferential and 
radial reinforcing ribs 201 on a region excluding the 
bearing housing stepped area of the tub rear wall for 
reinforcing the tub rear wall. 

[0040] In the meantime, different from the foregoing 
stator fastening part 7b, thestatorfasteningpart7b may 
be an extension from the sleeve form of the bearing sup- 
porting part 7a the same with the foregoing stator fas- 
tening part 7b, but separated at regular intervals in a 
circumferential direction to form a plurality of separated 
radial segments. 

[0041] Referring to FIGS. 5 and 6, the bearing hous- 
ing 7 of metal has a step 8a in an inside circumferential 
surface for supporting, and preventing the bearings 
600a on the inside circumferential surface from breaking 
away from the bearing housing 7. 
[0042] A front part of the shaft 4 is fixed to a spider 1 0 
in a rear wall of the drum 3, and a section of the shaft 4 
from an exposed part in rear of the spider 1 0 to a front 
bearing 600a has a brass bushing 11 press fit thereon 
for preventing the shaft 4 from rusting, with a sealing 
member 12 fitted on an outside surface of the bushing 
1 1 for preventing infiltration of water toward the bearing. 
[0043] The shaft 4 has the rotor 5 of the direct drive 
motor mounted at a centre of rear end thereof, on an 
inner side of which the stator 14 is positioned, that is 
mounted on the tub rear wall to form the direct drive mo- 
tor together with the rotor 5. 

[0044] Referring to FIG. 5, the rotor 5, formed of steel 
plate, has a circumferential bent part with a seating sur- 
face 130 for seating magnets M placed on an inside SUr- 
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face of a side wall 13b extended forward from an edge 
of a rear wall of the rotor 5, and a hub 132 in a centre 
part of the rear wall 13a having through holes for passing 
fastening members 15a, such as bolts, in mounting the 
rotor 5 on the shaft 4. 

[0045] It is preferable that the rotor 5 is formed by 
pressing. 

[0046] The rotor 5 has a plurality of radial cooling fins 
1 33 around the hub 1 32 for blowing air toward the stator 
6 when the rotor 5 rotates, to cool down heat from the 
stator 6. Each of the cooling fins 133 has a length in the 
radial direction. 

[0047] The cooling fin 1 33 is formed by lancing to be 
bent at 90° from the rear wall to direct an opened side 
of the rotor 5, and a through hole 134 formed in the lanc- 
ing serves as an air hole. 

[0048] The rotor 5 has embossing 135 between adja- 
cent cooling fins 133 of the rear wall 13a for reinforcing 
the rotor 5, and drain holes 136 in the embossing 135. 
[0049] The rotor 5 has fastening holes 1 37 for fasten- 
ing a connector 1 6 engaged with a rear end part of the 
shaft 4 in rear of a rear bearing 600b by means of ser- 
ration, and positioning holes 1 38 for positioning thecon- 
nector in mounting the connector on the shaft 4, both of 
which fastening holes 1 37 and positioning holes 1 38 are 
formed around the through hole 131 in the hub 132 at 
regular intervals. 

[0050] The connector 1 6 is formed of plastic having a 
vibration mode different from the rotor 5 of steel plate, 
and serves as a bushing forthe rotor, too. The connector 
16 has serration 164 fit to the serration 400 in the rear 
end part of the shaft 4. 

[0051] The tub rear wall has a hub part for putting the 
bearing supporting part 7a of the bearing housing 7 
therein in the injection molding of the tub 2. 
[0052] According to this, an embodiment of the 
present invention permits to dispense with the tub sup- 
porter which is essential in the prior art, to reduce as- 
sembly man power in an assembly line, and improve 
productivity. 

[0053] That is, embodiments of the present invention 
permit dispensing with the tub supporter, which is a sep- 
arate part having an almost same outside shape with 
the tub rear wall fixed to, and holds the tub rearwall in 
mounting the stator 6, and maintains a concentricity of 
the stator 6. 

[0054] ReferringtoFIG. 10,thestator6includesahel- 
ical type core HC, an insulator 144 having the helical 
type core HC encapsulated therein, a coil wound around 
tooth portions 1 51 of the helical type core HC, and fas- 
tening parts 143 molded as a unit with the insulator 144 
projected toward an inside of the helical type core HC 
from three, or more than three places, and in general 
weighs more than 1 .5kg as the capacity of the drum type 
washing machine becomes larger. 
[0055] The helical type core HC has multiple layers 
formed by winding a steel plate having thetooth portions 
and the base part in a helix starting from a bottom layer 



to atop layer, with thetooth portions 151 projected out- 
wardly in a radial direction from the base part. The base 
part 150 has recesses 152 for reducing stress in the 
winding of the helical type core. 

5 [0056] The multiple layers of the helical type core HC 
are fastened with rivets 153 passed through through 
holes in the base part 150. A starting part and an end 
part of the helical type core HC may be welded at the 
base parts 150 in contact thereto. The recess 152 in the 

10 base part 150 may be rectangular, trapezoidal, or an arc. 
[0057] Referring to FIGS. 12A and 12B, in the stator 
6 having three or more than three fastening parts 143 
formed as a unit with the insulatorso as to be projected 
in a radial direction toward insidefrom the inside circum- 

15 ferential surface of the helical type core, each of thefas- 
tening parts 143 is formed to meet a condition of a>b, 
where "a" denotes a length of the tooth portion 1 51 from 
an outer edge of the base part 150, and "b" denotes a 
distance from an inner edge of the base part 150 to a 

20 centre of the fastening hole 143a. 

[0058] The fastening part 143 has a height greater 
than 20% of a total core stack height, and preferably 
equal to the total core stack height. 
[0059] The fastening part 1 43 has at least one cavity 

25 1 43c for damping vibration at the time of motor driving, 
and a positioning pin 143b fit to the positioning hole 71 0b 
in the stator fastening part exposed in a state inserted 
in the tub rearwall. 

[0060] A metal tube 143p or a spring pin is forcibly 
30 inserted in the fastening hole 143a of the fastening part 
143. 

[0061] The operation of the driving part of the drum 
type washing machine of the present invention will be 
described. 

35 [0062] Under the control of a controller (not shown) 
attached to a panel for driving the motor, if current flows 
to the coils 142 in the stator 6 in succession, to rotate 
the rotor 5, the shaft 4 engaged with the connector 16 
having the rotor 5 fixed thereto by means of serration 

40 rotates. Power is transmitted to the drum 3 through the 
shaft 4, to rotate the drum 3. 

[0063] Performance of the foregoing drum type wash- 
ing machine will be described. 
[0064] Since the tub 2 is formed of a heat resistant 

45 plastic, the tub 2 is light, and since the tub 2 is injection 
molded, the tub 2 is easy to fabricate. 
[0065] Since the bearing housing 7 is formed of a met- 
al, such as an aluminium alloy, which shows little ther- 
mal deformation even at a high temperature, the bearing 

50 housing 7 can be used in the drum type washing ma- 
chine having the spinning cycle. 
[0066] Since the bearing housing 7 of metal is insert- 
ed in the hub of the tub rearwall at the time of injection 
molding of the tub 2 of plastic, to form an integrated type 

55 tub 2 and bearing housing 7, that permits to dispense 
with the additional process of mounting the bearing 
housing 7 on the tub rear wall, thereby simplifying the 
assembly process, and reduce an assembly man power. 
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[0067] Referring to FIG. 1 1 , the recess 1 52 in the base 
part 150 of the stator 6 reduces a stress in winding the 
core ; thereby permitting an easy and small powerwind- 
ing. 

[0068] Especially, referring to FIG. 12A, in the stator 
6 having three or more than three fastening parts 143 
formed as a unit with the insulator so as to be projected 
in a radial direction toward inside from the inside circum- 
ferential surface of the helical type core, each of the fas- 
tening parts 143 is formed to meet a condition of a>b, 
where "a" denotes a length of the tooth portion 1 51 from 
an outer edge of the base part 1 50, and "b" denotes a 
distance from an inner edge of the base part 150 to a 
centre of the fastening hole 1 43a. 
[0069] The condition is set taking a case into account, 
in which, even though the closer the position of the fas- 
tening hole 143a to a point a load exerts thereon, the 
better in view of reduction of a torque, the position of the 
fastening hole 143a set at a position close excessively 
to the point a load exerts thereon leads to a bolt of small- 
er diameter, to require an excessively many number of 
bolts. Referring to FIG. 12B, the fastening part 143 has 
a height greater than 20% of a total core stack height, 
otherwise the fastening part 143 is liable to break due 
to vibration caused by motor driving. Especially, the fas- 
tening par 1 43 may have a height equal to or higher than 
the total core stack height. 

[0070] However, because an excessively high fasten- 
ing part 143 increases a total width of the driving part, 
and reduces a washing capacity of the washing ma- 
chine; the height of the fastening part 143 is limited not 
to exceed two times of the total core stack height. 
[0071] The cavity 143c in the fastening part 143 
dampens vibration at the time of motor driving, to im- 
prove mechanical reliability of the stator 6. 
[0072] The positioning pin 143b on the fastening part 
1 43 fits to the positioning hole 71 0b in the tub 2, thereby 
permitting an easy mounting of the stator 6 on the tub 2. 
[0073] The sleeve form of bearing supporting part 7a 
for supporting bearings fitted therein, andthestatorfas- 
tening part 7b for fastening the stator 6 thereto, of the 
bearing housing 7, both of which are formed as a unit, 
can dispense with the related art tub supporter. 
[0074] The boss 200 at a part of the tub rear wall op- 
posite to each of the stator fastening holes 700b pre- 
vents the stator fastening part 7b from coming into direct 
contact with the stator 6, thereby preventing the insula- 
tor of the stator 6 from being broken due to a fastening 
force applied thereto in mounting the stator 6. 
[0075] The stepped areas 70b-1 each having steps at 
preset intervals as the stepped area 70b-1 extends in 
an outward radial direction of thecylindrical bearingsup- 
porting part 7a, and the flat areas 70b-2 between adja- 
cent stepped areas 70b-1 and connected to the stepped 
areas 70b-1 in a circumferential direction with flat parts 
perpendicular thereto permit to increase bonding force 
to the tub 2 in the injection molding of the tub 2. 
[0076] In addition to this, the circumferential rib 720b 



at a position spaced a distance from an axis of the bear- 
ing supporting part 7a also increases a bonding force 
with the plastic in the injection molding of the tub 2. 
[0077] Moreover, the through holes 730b in the stator 
5 fastening part 7b increases the bonding force with the 
plastic in the insert injecting molding of the bearing 
housing 7. 

[0078] The fastening boss 70b with the stator fasten- 
ing hole 700b in the bearing housing 7 can dispense with 
formation of fastening holes in the tub 2, additionally. 
[0079] That is, in an embodiment of thepresent inven- 
tion, the stator 6 is fastened to the stator fastening holes 
700b in the fastening boss 70b of the stator fastening 
part 7b buried in the tub rear wall with bolts. 
[0080] The positioning hole 710b formed adjacent to 
the stator fastening hole 700b of the stator fastening part 
7b in correspondence to a positioning projection on the 
insulator of the stator 6 improves workability in mounting 
the stator 6 on the tub rear wall. 
[0081] Of course, the positioning hole 71 0b in the sta- 
tor fastening part 7b is formed, not covered with plastic, 
but exposed, and in a case the positioning hole is formed 
in the insulator, the positioning projection will be formed 
on the stator fastening part 7b. 
[0082] Since the front end of the shaft 4 is fixed to the 
spider 1 0 in the rear wall of the drum 3, and a section of 
the shaft 4 from a part exposed to an outside of the spi- 
der 10 to the front bearing 600a has the brass busing 
11 forcibly press fit thereon, rusting of the shaft 4 is pre- 
vented. 

[0083] The sealing member 1 2 on the outside surface 
of the bushing 11 prevents infiltration of water toward 
the bearing. 

[0084] The circumferential bent part with a seating 
surface 130 forseating magnets M placed on an inside 
surface of a side wall 13b extended forward from an 
edge of a rear wall of the rotor 5 permits an easy fabri- 
cation of the rotor since the seating surface 130 sup- 
ports the magnet M easily when the magnet M is at- 
tached to the inside surface of the rotor 5. 
[0085] The hub 132 in a centre part of the rear wall 
1 3a having through holes 1 31 permits to pass fastening 
members 15a, such as bolts, in mounting the rotor5 on 
the shaft 4, and the plurality of radial cooling fins 133 
each with a length permits blowing of airtoward the sta- 
tor 6 to cool heat from the stator 6 when the rotor 5 ro- 
tates. 

[0086] The cooling fin 133 is formed by lancing to di- 
rect an opened side of the rotor 5, and a through hole 
134 formed in the lancing serves as an air hole. 
[0087] The rotor 5 formed of steel plate by pressing 
reduces a time period required forfabrication of the rotor 
5, and improves productivity. 

[0088] The embossing 1 35 between adjacent cooling 
fins 133 on the rear wall 13a of the rotor 5 improves an 
overall strength of the rotor 5. and the drain hole 1 36 in 
the embossing 135 permits to discharge water through 
the drain hole 136. 
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[0089] The connector 16, formed by a plastic injecting 
molding, has a vibration mode different from a vibration 
mode of the rotor 5 of steel plate, to attenuate vibration 
transmitted from the rotor 5 to the shaft 4. 
[0090] The serration 1 64 in the inside circumferential 
surface of the hub of the connector 1 6 engaged with the 
serration 400 in the rear end part of the shaft 4 enables 
transmission of a rotation power from the rotor 5 to the 
shaft 4 through the connector 16 as it is. 
[0091] FIG. 13 illustrates a perspective view of a sta- 
tor in a driving part of a drum type washing machine of 
another embodiment of the present invention. 
[0092] Referring to FIG. 13, the stator 6 of this em- 
bodiment includes a helical type core HC, an insulator 
1 44 having the helical type core HC encapsulated there- 
in, a coil wound on tooth portions 151 of the helical core 
HC, and fastening parts 143 formed as a unit with the 
insulator 144 so as to be projected toward an inside of 
the helical type core HC. 

[0093] That is, the stator 6 in the embodiment does 
not have a structure in which the fastening parts are pro- 
jected in a radial direction toward an inside of the helical 
type core HCf rom more than three positions, but a struc- 
ture in which the fastening parts form a unit with the in- 
sulator 144 extended in a radial direction toward an in- 
side of the helical type core HC. 
[0094] Alike the foregoing embodiment, the helical 
type core HC has multiple layers formed by winding a 
steel plate in a helix starting from a bottom layer to a top 
layer, with a plurality of tooth portions 151 projected out- 
wardly in a radial direction from a base part 150 of the 
helical type core HC, and recesses 152 in the base part 
1 50 for reducing a stress in winding the helical type core 
HC. 

[0095] There is a positioning hole 1 43g adjacent to the 
fastening hole 1 43a in the fastening part 1 43, if there is 
a positioning pin on the tub rearwall, forfitting in mount- 
ing the stator. Opposite to this, of course, the positioning 
pin may be formed adjacent to the fastening hole 1 43a, 
and the positioning hole may be formed in the tub rear 
wall. 

[0096] Other parts and performances thereof of the 
embodiment are the same with the foregoing embodi- 
ment, of which repetitive descriptions are omitted. 
[0097] The present invention is not limited to the de- 
scribed or illustrated embodiments, and is instead ex- 
tends to the full scope of the appended claims. 
[0098] For an example, the stator fastening part 7b 
may only have an outward radial direction extension 
from the cylindrical bearing supporting part 7a with 
stepped areas 70b-1 at preset intervals along a radial 
direction. Or, alternatively, the stator fastening part 7b 
may have alternate outward radial direction extensions 
from front part and rear part of the cylindrical bearing 
supporting part 7a in a circumferential direction connect- 
ed at edges of the extensions substantially perpendicu- 
lar to the extensions, without the stepped areas. 
[0099] FIG. 1 4 illustrates a longitudinal section anoth- 



er embodiment of a drum type washing machine. 
[0100] Referring to FIG. 14, the drum type washing 
machine includes a tub 2 having a wall for holding wash- 
ing water therein and mounting a driving part thereon, 

5 and a sleeve form of bearing supporting part 1 7 for sup- 
porting bearings, in which both the tub 2 and the bearing 
supporting part 1 7 are formed as one unit, a drum 3 ro- 
tatably arranged inside of the tub 2, a shaft 4 passed 
through the tub 2 and connected to the drum 3 for trans- 

10 mission of a driving power from a motor to the drum, at 
least one bearing 600a inside of the bearing supporting 
part 1 7 for supporting the shaft 4, a rotor 5 engaged to 
a rear end part of the shaft 4 to form the motor together 
with the stator 6, and the stator 6 mounted on the tub 2 

15 on an inner side of the rotor 5 and an outer side of the 
bearing supporting part 1 7 with fastening members. The 
stator 6 includes an annular helical type core HC having 
multiple layers formed by winding a steel plate having 
tooth portions 151 and base part in a helix starting from 

20 a bottom layerto atop layer, an insulator having the hel- 
ical type core HC encapsulated therein, a coil wound on 
the tooth portions 151 , and fastening parts formed as a 
unit with the insulator 144, having fastening holes pro- 
jected toward an inside of the helical type core HC for 

25 fastening to the bearing supporting part 1 7. 

[0101] A plurality of fastening holes are provided in an 
outer region of the bearing supporting part 1 7 of the tub 
2 for mounting the stator 6 of motor with fastening mem- 
bers. There is a metal tube 1 43p or a spring pin forcibly 

30 inserted in the fastening hole 143a of the fastening part 
143. 

[0102] Both the tub 2 and the bearing supporting part 
17 may be formed by plastic injection molding, or the 
tub 2 may be formed of plastic, and the bearing support- 
35 ing part 17 may be formed of a metal, such as an alu- 
minium alloy. 

[01 03] More preferably, in the plastic injection molding 
process of the tub 2, the tub 2 is injection molded with 
a tub supporting plate 18 of a metal formed as a sepa- 

40 rate piece from the bearing supporting part buried in an 
outer region of the bearing supporting part 1 7. 
[0104] Other parts not described herein are the same 
with the foregoing embodiment, and repetitive descrip- 
tion of which will be omitted. 

45 [0105] The performance of the embodiment will be 
described. 

[0106] When a current flows to the stator 6, to rotate 
the rotor 5, the shaft 4 connected to the rotor 5 rotates. 
The shaft 4 rotates supported on a front bearing 600a 
50 and a rear bearing 600b inside of the bearing supporting 
part 17. 

[0107] Load on the shaft 4 is transmitted to the front 
and rear bearings 600a, and 600b. and, therefrom, to 
the bearing supporting part 17. Since the bearing sup- 
55 porting part 1 7 is formed as a unit with the tub rear part, 
the bearing supporting part 1 7 can support the shaft 4 
stably. 

[0108] The tub supporting plate 18 of a metal formed 
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as a separate piece from the bearing supporting part, 
and buried in an outer region of the bearing supporting 
part 17 in the injection molding of the tub 2 permits to 
dispense with a separate reinforcing liner attached to 
the tub rear wall, enough to secure a supporting force 
for the stator 6 mounted on the tub rear wall even if the 
brushless d.c. motor is mounted on the tub wall directly. 
[01 09] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the scope of 
the invention. Thus, it is intended that thepresent inven- 
tion coverthe modifications and variations of this inven- 
tion provided they come within the scope of the append- 
ed claims. 

[0110] Embodiments of the drum type washing ma- 
chine of the present invention have the following advan- 
tages. 

[01 1 1 ] First, the direct drive type motor reduces noise, 
out of order, and power loss, and the bearing housing 
of a metal can be applied to a product with a drying func- 
tion, as the bearing housing has no thermal deformation. 
Such a product may be a combined washer-dryer, or a 
dryer. 

[0112] Second, a rotor 5 formed by pressing a steel 
plate reduces a fabrication time period, and improves 
productivity. 

[0113] Third, the helical type core permits to reduce 
waste of material, easy fabrication, and increase a rigid- 
ity of the fastening part of the stator 6 to reduce noise 
and vibration, and improve mechanical reliability, and a 
lifetime. 

[0114] Fourth, the difference between the vibration 
modes of the rotor and the connector permits to reduce 
vibration transmitted from the rotor to the shaft, and the 
statorfasteningpart7b permits rigid mounting of the sta- 
tor 6 on the tub rear wall, and maintenance of concen- 
tricity of the stator 6, without damage of the tub rear wall. 
[0115] Fifth, the elimination of tub supporter fitting 
work from the assembly line permits to simplify an as- 
sembly process, and easy maintenance by a service- 
man in repair and replacement of component. 
[0116] Sixth, even where a brushless d.c. motor has 
a net stator weight over 1 ,5kg, and a rotation speed var- 
ied in a range of 0 - 2000 RPM, or over and the motor 
is mounted on the tub wall directly, the tub rear wall can 
securely support the stator. 



Claims 

1 . A drum type washing machine comprising: 

a tub of plastic having a wall for holding washing 
water therein and mounting a driving part ther- 
eon; 

a drum rotatably arranged inside of the tub; 
a shaft passed through the tub and connected 
to the drum for transmission of a driving power 



from a motor to the drum; 
at least one bearing for supporting the shaft; 
a bearing housing having a bearing supporting 
part formed as a sleeve, and a stator fastening 

5 part extended in a radial direction from the 

bearing supporting part, wherein both of the 
bearing supporting part and the stator fastening 
part are inserted in a tub rear wall, while stator 
fastening holes in the stator fastening part are 

10 exposed; 

a rotor engaged to a rear end part of the shaft 
to form the motor together with the stator; and 
the stator mounted on the stator fastening part 
of the bearing housing with fastening members 

15 on an inner side of the rotor to form the motor 

together with the rotor. 

2. A drum type washing machine comprising: 

20 a tub of a plastic having a wall for holding wash- 

ing water therein and mounting a driving part 
thereon; 

a drum rotatably arranged inside of the tub; 
a shaft passed through the tub and connected 

25 to the drum for transmission of a driving power 

from a motor to the drum; 
at least one bearing for supporting the shaft; 
a bearing housing having a bearing supporting 
part, formed as a sleeve and inserted in the tub 

30 rear wall, and a stator fastening part formed as 

a unit with the bearing supporting part extended 
from the bearing supporting part exposed to an 
outside of the tub, with stator fastening holes 
formed in an exposed part of the stator fasten- 

35 ing part; 

a rotor engaged to a rear end part of the shaft 
to form the motor together with the stator; and 
the stator mounted on the stator fastening part 
of the bearing housing with fastening members 

40 on an inner side of the rotor to form the motor 

together with the rotor. 

3. A drum type washing machine as claimed in claim 
1 or 2, 

45 wherein the stator includes; 

an annular helical type core having multiple 
layers formed by winding a steel plate having tooth 
portions and a base part in a helix starting from a 
bottom layer to a top layer, 
50 an insulator having the helical type core en- 

capsulated therein, 

a coil wound on the tooth portions, and 
fastening parts formed as a unit with the insu- 
lator, having fastening holes projected toward an in- 
55 side of the helical type core for fastening the stator 
to the bearing housing. 

4. A drum type washing machine as claimed in claim 
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2 wherein the stator has a weight heavier than 1 .5 
kg- 

5 . A d ru m type was h i n g mach i ne acco rd i ng to any p re- 
ceding claim wherein 

the fastening parts formed as a unit with the 
insulator have three or more than three fastening 
holes projected toward an inside of the helical type 
core for fastening the stator to the bearing housing. 

6. The drum type washing machine as claimed in any 
preceding claim , wherein the fastening part has a 
height greater than 20% of a total stack height of 
the helical type core. 

7. The drum type washing machine as claimed in any 
preceding claim, wherein the fastening hole in the 
fastening part has a spring pin. 

8. The drum type washing machine as claimed in any 
preceding claim , wherein the fastening hole in the 
fastening part has a metal tube press fit therein. 

9. The drum type washing machine as claimed in claim 
1 or 2, wherein the stator includes; 

a core, 

an insulator having the core encapsulated 
therein, 

a coil wound on tooth portions, and 
fastening parts formed as a unit with the insu- 
lator, having fastening holes projected toward an in- 
side of the core for fastening the stator to the bear- 
ing housing. 

10. The drum type washing machine as claimed in claim 
1 or 2, wherein the stator includes; 

a core having a helical wound stack, 

an insulator of an insulating material having 

the core encapsulated therein, 

a coil wound on tooth portions of the helical 

core, and 

three or more than three fastening parts 
formed as a unit with the insulator, projected toward 
an inside of the core. 

11. Thedrumtypewashing machineasclaimedinclaim 
1 , wherein the stator fastening part of the bearing 
housing includes an extension in an outward radial 
direction from the cylindrical bearing supporting 
part, having steps along the radial direction at pre- 
set intervals. 

12. The drum type washing machine as claimed in claim 
1 , wherein the stator fastening part includes alter- 
nate outward radial direction extensions from front 
part, and rear part of thecylindrical bearing support- 
ing part in a circumferential direction connected at 
edges of the extensions substantially perpendicular 



to the extensions, or. 

wherein the stator fastening part includes al- 
ternate outward radial direction extensions from 
front part, and rear part of the cylindrical bearing 
5 supporting part in a circumferential direction con- 
nected at edges of the extensions substantially per- 
pendicular to the extensions, the extension having 
steps at preset intervals along the radial direction. 

10 13. The drum type washing machine as claimed in claim 
1 or 2, further comprising a positioning hole adja- 
cent to the stator fastening hole in the stator fasten- 
ing part in correspondence to the positioning pin on 
the stator. 

15 

14. Thedrumtypewashing machine as claimed in claim 
1 , wherein the tub rear wall includes bosses at parts 
of the tub rear wall opposite to the stator fastening 
holes for preventing the stator fastening part from 
20 coming into direct contact with the stator thereby 
preventing the insulator of the statorfrom being bro- 
ken due to a fastening force applied thereto in 
mounting the stator. 

25 15. Thedrumtypewashing machine as claimed in claim 
1 or 2, wherein the stator fastening part includes a 
rib formed thereon for increasing a bonding force 
with a plastic in the injection molding of the tub. 

30 16. Thedrumtypewashingmachineasclaimed inclaim 
1 5, wherein the rib is formed along a circumferential 
direction and/or: 

wherein the rib has fastening bosses each 
with the stator fastening hole formed therein. 

35 

17. Thedrumtypewashing machine as claimed inclaim 
1 or 2, wherein the stator fastening part includes a 
plurality of radial direction outward extensions from 
the cylindrical bearing supporting part separated at 

40 regular intervals in a circumferential direction to 
form a plurality of separated radial segments. 

18. Thedrumtypewashingmachineasclaimed inclaim 
1 0, wherein the helical type core includes; 

45 multiple layers formed by winding in a helix 

starting from a bottom layer to a top layer, 

tooth portions projected outwardly in a radial 
direction from a base part, and 

recesses in the base part for reducing stress 
50 in the winding of the helical type core. 

19. Thedrumtypewashingmachineasclaimed inclaim 
1 8, wherein the helical type core includes; 

rivets passed through through holes in the 
55 base part for fastening the layers, respectively. 

20. The drum type washing machine as claimed in claim 
1 0, wherein the helical type core includes; 
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welded parts of the layer with the base part at 
thebottom layer andthetop layerwherethewinding 
starts and ends respectively. 

21 . The drum type washing machine as claimed in claim 5 
18, wherein the recess is rectangular, or trapezoi- 
dal. 

22. A drum type washing machine comprising: 

10 

a tub having a wall for holding washing water 
therein and mounting a driving part thereon, 
and a bearing supporting part formed as a 
sleeve for supporting bearings, in which both 
the tub and the bearing supporting part are 15 
formed as one unit; 

a drum rotatably arranged inside of the tub; 
a shaft passed through the tub and connected 
to the drum for transmission of a driving power 
from a motor to the drum: 20 
at least one bearing inside of the bearing sup- 
porting part for supporting the shaft; 
a rotor engaged to a rear end part of the shaft 
to form the motor together with the stator; and 
the stator mounted on the tub on an inner side 25 
of the rotor and an outer side of the bearing sup- 
porting part with fastening members, 

wherein the stator includes; 
an annular helical type core having multiple layers 30 
formed by winding a steel plate having tooth por- 
tions and base part in a helix starting from a bottom 
layer to a top layer, 

an insulator having the helical type core en- 
capsulated therein, 35 

a coil wound on the tooth portions, and 

fastening parts formed as a unit with the insu- 
lator, having fastening holes projected toward an in- 
side of the helical type core for fastening the stator 
to the bearing housing. 40 

23. The drum type washing machine as claimed in claim 

22, wherein the tub includes a metal tub supporting 
plate built-in an outer region of the bearing support- 
ing part formed as a separate piece from the bear- 45 
ing supporting part. 

24. The drum type washing machine as claimed in claim 

23, wherein the tub is injection molded in a state the 

tub supporting plate is buried in the tub. 50 
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